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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings of claims in the applic .tion: 
Listing of Claims: 

1 Claim 1, (previously presented) A process for capping an extreme y low 

2 dielectric constant ("ELK") film for a semiconductor device, the process comprising: 

3 forming an ELK film on a substrate; and 

4 depositing an amorphous silicon carbide capping layer on said ELK filn , 

5 wherein the amorphous silicon carbide capping layer remains in the 

6 semiconductor device. 

1 Claim 2. (previously presented) The process of claim 1 further cot iprising 

2 forming a carbon-doped silicon oxide capping layer on the amorphous silicon carbide t ipping 

3 layer, wherein the carbon-doped oxide layer has a dielectric constant less than the diele :tric 

4 constant of the amorphous silicon carbide capping layer. 

i 

1 Claim 3, (previously presented) The process of claim 1 wherein sa d 

2 amorphous silicon carbide capping layer is hydrogenated, and has a dielectric constant >f 

3 approximately 4.5. 

1 Claim 4, (previously presented) The process of claim 1 wherein sa d 

2 amorphous silicon carbide capping layer is copper diffusion resistant. 

1 Claim 5. (previously presented) The process of claim 1 wherein sa i 

2 amorphous silicon carbide capping layer does not adversely react with said ELK film tc 

3 substantially degrade said ELK film's dielectric property. 
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1 Claim 6. (previously presented) The process of claim 1 wherein s. id 

2 amorphous silicon carbide capping layer has an adhesion strength to said ELK film of jrcater 

3 than 35 MPa. 

1 Claim 7. (previously presented) The process of claim 1 wherein s: id 

2 amorphous silicon carbide capping layer permits no substantial penetration of moisturt 

1 Claim 8. (previously presented) The process of claim 1 wherein a ;ombined 

2 dielectric constant for a stack comprising said ELK film and said silicon carbide cappi] g layer is 

3 less than 3.0. 

1 Claim 9. (original) The process of claim 8 wherein the combined < ielectric 

2 constant is less than 2.5. 

1 Claim 10. (previously presented) The process of claim 1 wherein sf d ELK 

2 film has a dielectric constant of less than 2, 5 , 

1 Claim 1 1 . (previously presented) The process of claim 4 wherein ss d ELK 

2 film has a dielectric constant of less than 2.5. 

1 Claim 12. (original) The process of claim 1 wherein said amorphou silicon 

2 carbide capping layer is an amorphous, hydrogenated silicon carbide layer deposited b? 

3 introducing a silicon containing precursor, a carbon containing precurso , and a 

4 carrier gas into a chamber; and 

5 applying energy to react said silicon containing precursor and said carbc l 

6 containing precursor to deposit said amorphous, hydrogenated silicon carbide capping 1 iyer on 

7 said ELK film in a non-oxidizing environment. 

1 Claim 13. (previously presented) The process of claim 12 wherein s id 

2 silicon containing precursor comprises an organosilane compound. 
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1 Claim 14. (original) The process of claim 12 wherein said silicon c mtaming 

2 precursor and carbon containing precursor are derived from a common organosilane p: jcursor. 

1 Claim 15. (original) The process of claim 12 wherein said silicon c rbide 

2 capping layer is deposited at a temperature of between approximately 1 00° to 450°C. 

1 Claim 16. (original) The process of claim 12 wherein- applying ene: gy 

2 comprises generating a plasma in said chamber. 

1 Claim 17, (original) The process of claim 1 further comprising dep- siting a 

2 carbon-doped oxide layer on said amorphous silicon carbide capping layer. 

1 Claim 18; (original) The process of claim 1 7 wherein said carbon-d >ped 

2 oxide layer is a carbon-doped silicon oxide layer formed by: 

3 introducing a silicon containing precursor, a carbon containing precursc *, and a 

4 process gas into a chamber, said process gas including oxygen; and 

5 providing a plasma in said chamber to react said silicon containing prec rsor and 

6 said carbon containing precursor in the presence of said plasma to deposit said carbon- oped 

7 silicon oxide layer on said amorphous silicon carbide capping layer. 

1 Claim 19, (original) The process of claim 1 8 wherein said oxygen i 

2 introduced at a rate to produce an oxygen-starved plasma for depositing said carbon-dc >ed 

3 silicon oxide layer. 

1 Claim 20. (original) The process of claim 1 8 wherein said silicon cc ntaining 

2 precursor and carbon contauiing precursor are derived from a common organosilane pr cursor. 

1 Claim 2 1 . (original) The process of claim 20 wherein said organosil ine 

2 precursor is provided at a rate approximately six times that of the flow of oxygen gas. 
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1 Claim 22. (previously presented) A process for capping an extreme y low 

2 dielectric constant ("ELK") film using a silicon carbide material in a semiconductor d< /ice, the 

3 process comprising: 

4 forming an ELK film on a substrate; and 

5 depositing a silicon carbide capping layer having a dielectric constant o 

6 approximately less than 5 on said ELK film, where said silicon carbide layer is produc d by a 

7 process providing a silicon containing precursor, a carbon containing precursor and pre ;ess 

8 gases comprising oxygen, helium and nitrogen, and providing said silicon containing p ecursor 

9 and said carbon containing precursor at a rate approximately six times that of the oxyg< n and 

10 further comprising reacting said silicon and said carbon containing precursor in a chair ier 

1 1 having a pressure in the range of about 1 to 1 5 Torr with an RF power source supplying a power 

12 at approximately 300-600 watts and a substrate surface temperature between approxim tely 100° 

13 and approximately 450° C and having a shower head to substrate spacing of approxims ely 200 

14 to approximately 600 mils, and wherein said capping layer has an adhesion strength of t least 

1 5 about 35 MPa to said ELK film, and wherein the dielectric constant for a stack conststr g of said 

1 6 ELK film and said silicon carbide layer is at most approximately 3.0, and 

17 wherein the silicon carbide capping layer remains in the semiconductor • evice. 

1 Claim 23. (previously presented) A stack having a capped extremely low 

2 dielectric constant ("ELK") layer for a semiconductor device, the stack comprising: 

3 a substrate; 

4 an ELK layer formed on said substrate; 

5 an amorphous silicon carbide layer deposited Dn said ELK layer; and 

6 a carbon-doped oxide layer deposited on said amorphous silicon carbide ayer, 

7 wherein the amorphous silicon carbide layer and the carbon-doped oxide layer remain u the 

8 semiconductor device. 
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1 Claim 24. (original) The stack of claim 23 wherein said amoiphoui silicon 

2 carbide layer is an amorphous, hydrogenated silicon carbide layer having less than abc it 5 

3 atomic % oxygen. 

1 Claim 25. (previously presented) The stack of claim 24 wherein saj 1 

2 amorphous silicon carbide layer is a hydrogenated amorphous silicon carbide layer tha has 

3 substantially no oxygen. 

1 Claim 26. (original) The stack of claim 23 wherein said amorphous silicon 

2 carbide layer is deposited from a silicon-containing and carbon-containing precursor ir a 

3 non-oxidizing environment, 

1 Claim 27. (original) The stack of claim 23 wherein said carbon-dop ;d oxide 

2 layer is a carbon-doped silicon oxide layer. 

1 Claim 28. (original) The stack of claim 23 wherein said carbon-dop ;d oxide 

2 layer comprises about 30-50 atomic % oxygen. 

1 Claim 29. (original) The stack of claim 23 wherein said carbon-dop d oxide 

2 layer comprises about 10-30 atomic % carbon. 

1 Claim 30. (original) The stack of claim 23 wherein said amorphous :ilicon 

2 carbide layer has an effective dielectric constant of approximately less than 5. 

1 Claim 3 1 . (original) The stack of claim 23 wherein said carbon dop« d oxide 

2 layer has an effective dielectric constant of approximately leas than 3.5. 

1 Claim 32. (original) The stack of claim 23 wherein said stack has a ombined 

2 dielectric constant of approximately less than 3. 



PAGE 7/11 1 RCVD AT 1211/2004 6:31:10 PM [Eastern Standard Time] * SVR:USPT&EFXRM/2 * DNIS:8729306 * CSID:415 576 0300* DURATION (mm*$s):03-20 



12/01/2004 15:32 FAX 415 57G 0300 



II 008/011 



Appl. No. 09/692,527 PATENT 

Amdt. dated December 1, 2004 

Reply to Notice of Allowance mailed on November 15, 

2004 



1 Claim 33. (original) The stack of claim 32 wherein said stack has a combined 

2 dielectric constant of approximately less than 2.5. 

1 Claim 34. (canceled) 

1 Claim 35. (original) The stack of claim 23 wherein said amorphous silicon 

2 carbide layer has an adhesion strength to said ELK layer of at least about 35 MPa. 

1 Claim 36. (original) The stack of claim 23 wherein said amorphous silicon 

2 carbide layer is a moisture resistant layer. 

1 Claim 37. (previously presented) A stack having a capped extreme! low 

2 dielectric constant ("ELK") layer, comprising; 



3 a substrate; 

4 an ELK layer formed on said substrate; 

5 an amorphous silicon carbide layer deposited on said ELK layer; and 

6 a carbon-doped oxide layer deposited on said amorphous silicon carbide layer, 

7 wherein said carbon-doped oxide layer is produced by a process providii g a 

8 silicon containing precursor, a carbon containing precursor and process gases comprisii % 

9 oxygen, helium and nitrogen, and providing said silicon containing precursor and said c urbon 

1 0 containing precursor at rate approximately six times that of the oxygen and further com rising 

1 1 reacting said silicon and said carbon containing precursor in a chamber having pressure n the 



12 range of about 1 to 15 Torr with an RF power source supplying a power at a rate of 

1 3 approximately 300-600 watts and a substrate surface temperature between approximate: / 1 00° 

14 and approximately 450° C and having a shower head to substrate spacing of approximat ;ly 200 

1 5 to approximately 600 mils. 

1 Claim 38. (original) The stack of claim 23 wherein said carbon-dope 1 oxide 

2 layer is produced in an oxygen-starved plasma. 
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1 Claim 39. (previously presented) A process for capping a low diele trie 

2 constant film in a semiconductor device, the method comprising: 

3 forming a porous, low-dielectric constant film on a substrate; and 

4 depositing a capping layer on the low-dielectric constant film, wherein 1 le 

5 capping layer comprises a carbon-doped oxide or an amorphous silicon carbide film, a: d 

6 wherein the capping layer has a dielectric constant of about 5.0 or less, 

7 wherein the capping layer remains in the semiconductor device. 

1 Claim 40. (previously presented) The process of claim 39 wherein i le 

2 capping layer has a dielectric constant of about 4.5 or less. 

1 Claim 41 . (previously presented) The process of claim 39 wherein 1 le 

2 capping layer is in direct contact with the porous, low-dielectric constant film. 

1 Claim 42. (previously presented) The process of claim 39 wherein t ie porous, 

2 low-dielectric constant film has a dielectric constant less than about 2.5. 

1 Claim 43. (previously presented) The process of claim 39 wherein t ie porous, 

2 low dielectric constant film and the capping layer are in a stack of layers, and wherein ' ie stack 

3 of layers has an effective dielectric constant less than about 3.0. 

1 Claim 44. (previously presented)The process of claim 1 wherein tht ELK 

2 film comprises Si-O bonds. 

1 Claim 45. (previously presented) The stack of claim 23 wherein the ELK film 

2 comprises Si-0 bonds. 

1 Claim 46- (previously presented) The process of claim 39 wherein t ,e porous, 

2 low dielectric constant film comprises Si-0 bonds. 
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1 Claim 47. (previously presented) The process of claim 1 wherein f e ELK 

2 film comprises a porous material. 

1 Claim 48. (previously presented) The process of claim 47 wherein he porous 

2 material comprises silicon oxide. 

1 Claim 49. (previously presented) The process of claim 47 wherein he 

2 capping layer is within a stack of ELK films. 

1 Claim 50- (previously presented) The process of claim 47 wherein he 

2 capping layer has a breakdown voltage of 2 MV/cm or more. 

1 Claim 51. (previously presented) The process of claim 39 wherein he porous, 

2 low dielectric constant film comprises silicon oxide. 

1 Claim 52. (previously presented) The process of claim 39 wherein he 

2 capping layer is within a stack of ELK films. 

1 Claim 53. (previously presented) The process of claim 39 wherein he 

2 capping layer has a breakdown voltage of 2 MV/cm or more. 

1 Claim 54. (previously presented) The process of claim 39 wherein he 

2 capping layer comprises the carbon-doped oxide. 

1 Claim 55. (currently amended) The process of claim 39 39 whereii the 

2 capping layer comprises the amorphous silicon carbide film. 
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